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INTRODUCTION: As indication for implantable cardioverter deﬁbrillators (ICDs) has
expanded, prophylactic implantations have increased. It has been well understood that some
ICD recipients have psychological problems. Some of those problems are recognized as
maladjustment syndromes.
METHODS: We studied 35 ICD recipients regularly followed at outpatient department
of Kyushu University Hospital in order to clarify the psychological distress and the quality
of their daily lives (QOL). By using questionnaire instruments (SF-8, Beck Depression
Inventory, Impact of Event Scale Revised, and State-Trait Anxiety Inventory), we studied
their psychological status.
RESULTS: Depression, anxiety, and post-stress syndromes existed in 45.5% of the ICD
recipients and their QOL was compromised. Female ICD recipients reacted to the stress
related to ICD implantation diﬀerently from male recipients. Elder ICD recipients had a
diﬀerent way of adjustment from the younger recipients. Various ICD related psychological
problems were noted in terms of magnitude and diversity.
CONCLUSION: To support ICD recipients both physically and mentally, not only the
cardiologists but also specialists from other ﬁelds such as psychologists and nurse specialists
are needed. Ancillary care must be provided through the support team. Cardiologists who
determine whether ICD implantation is required must keep in mind potential psychological
sequelae.
(J Arrhythmia 2007; 23: 269–276)
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Introduction
Life-threatening arrhythmias account for certain
proportion of deaths in Japan, although their number
is not as big as that of the United States and Europe
where about 40% of deaths are reported to be due to
life-threatening arrhythmias.1) Those who have un-
dergone successful resuscitation are at approximate-
ly 50% risk of another episode within 5 years. And
so-called secondary prevention has become one of
the biggest issues in arrhythmia treatments. The
introduction of the internal cardioverter deﬁbrillators
(ICD) has drastically changed the strategy of the
treatment for life-threatening arrhythmias. These
devices have reduced the risk of recurrence life-
threatening episodes due to arrhythmias to approx-
imately 5%.2,3) The eﬃcacy of ICDs in terminating
ventricular ﬁbrillation and preventing sudden cardiac
death has been well established.4) In terms of
patients’ survival, the beneﬁt of the ICD is clear
and unequivocal. More ICDs have been implanted
for secondary prevention and indication for ICD
implantation has broadened since MANDT2, which
showed the beneﬁts of usage of ICDs for the post
myocardial infarction patients with reduced cardiac
function.5)
It has been reported that a signiﬁcant number of
ICD patients experience long-term diﬃculties.6,7)
Some ICD patients have psychological problems,
such as anxiety disorders, depression, adjustment
disorder and anger.6,8–13) The reported prevalence
of psychological disorders ranged from 15 to 60%.
Anxiety disorders, depression and adjustment disor-
der were the most frequently cited.6,8–12) These
psychological sequelae have caused impaired quality
of life in some ICD patients. Studies on survivors
of life-threatening arrhythmias found that the most
frequent changes experienced were in lifestyle,
increased psychological distress, feelings of depend-
ence and fear of an uncertain future with heart
rhythm disturbances.11,14,15) Also there were survi-
vors of sudden cardiac arrest who had poorer
physical functioning when compared to normal
subjects though none were limited in self-care. Poor
physical functioning was associated with illness
severity, change in work status, and increase in
anxiety.16) Although ICD implantation reduced mor-
tality dramatically, there still remained psycholog-
ical distress resulting from the diseases that led to
ICD implantation and/or the problems inherent in
ICD implantation.
Many clinical behavioral scientists have paid
attention to the naturalistic and/or experimental
characteristics of ICD patient maladjustment. They
have conceptualized ICD adjustment problems using
principles of classical conditioning, the learned
helplessness paradigm of depression and cognitive-
behavioral models of panic. It is now generally
recognized that maladaptive emotions and behaviors
can develop as a consequence of how the individual
appraises sympathetic sensations. Today there are
many ways to measure and evaluate psychological
status and problems, and doctors can understand
these patients’ problems better by utilizing those
methods to evaluate psychological problems of ICD
patients. It is important to help ICD patients live
without psychological problems as much as possible.
To support ICD patients psychologically as well
as physically, it is important to understand patient
proﬁles and their problems.
The aims of this study were to ﬁnd ICD patients’
psychological problems and clarify their clinical and
social characteristics, and also to ﬁnd ways to
improve their QOL.
Methods
A descriptive measure design was utilized to
investigate the changes in perception of health
status, psychological distress and QOL after ICD
implantation.
Study Patients
A total of 35 ICD implanted patients (males 26,
females 9) who paid regular visits to the out-patient
department of Kyushu University Hospital were
enrolled in this study. Clinical information was
collected via their medical record review. They were
cognitively intact and provided written informed
consent. This investigation conformed with the
principles outlined in the Declaration of Helsinki.17)
The study was approved by the Ethics Committee of
Kyushu University Graduate School of Medical
Sciences. Arrhythmias, which caused ICD implanta-
tion, consisted of 12 cases of ventricular ﬁbrillation
(Vf), 5 cases of polymorphic ventricular tachycardia,
14 cases of sustained ventricular tachycardia with
deteriorated hemodynamics and 3 cases of non-
sustained ventricular tachycardia with induced Vf
during electro-physiological study. There were, 12
old myocardial infarction patients, 11 cardiomy-
opathy patients, 3 long-QT syndrome patients, 2
Brugada syndrome patients, and 2 hypertensive heart
disease patients. The underlying diseases of the 5
other patients included cardiac sarcoidosis, valvular
heart disease, arrhythmogenic right ventricular
dysplasia, myocarditis, and angina pectoris. Table 1
summarizes the demographic and clinical character-
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istics of the patients. Time since ICD implant ranged
from 2 months to 9.1 years (average 4:9 2:5
years). All patients had received ICDs for secondary
prevention of sudden cardiac death.
Assessments of Psychological factors and QOL
Thirty-three participants completed the question-
naires, which composed of Short Form-8 (SF-8),
Beck Depression Inventory (BDI), Impact of Event
Scale Revised (IES-R) and Japanese version of State
Trait Anxiety Inventory (STAI-J). All of theses
instruments have been linguistically validated. Each
of the instruments is brieﬂy explained as follows:
The Short Form-8 (SF-8) is a short-form, multi-
purpose health survey developed by Ware (2000)
based on extensive previous work with SF-36 and
SF-12 (Quality Metrics, Inc., 2004). The subscales
and component summary scales of SF-8 have been
evaluated in population-based studies. The survey
contains one item for each of eight subscales:
physical function, role physical, bodily pain, general
health, mental health, role emotional, social func-
tion, and vitality. Each item allows a response on a
ﬁve- or six-point categorical scale. SF-8 yields a
comparable 8-dimension health proﬁle and compa-
rable estimates of summary scores for the physical
(PCS) and mental (MCS) components of health.
Both summary scores are reported on a scale from
0 to 100, with higher scores indicating improved
physical and mental health.
The Beck Depression Inventory (BDI) is a twenty-
one question multiple-choice self-report inventory
for measuring the severity of depression. BDI has
high internal consistency18) and ample evidence of
construct and concurrent validity.19) Depression
severity was categorized as follows: absent (0–12),
mild (13–19), moderate (20–28), and severe (=29).
These cutoﬀ points were veriﬁed for the likelihood
for the detection of depressive symptoms for
Japanese.20)
The Impact of Event Scale Revised (IES-R) is a
self-report measure designed to assess current sub-
jective distress resulting from a traumatic life event
and is composed of 22 items, each with a Likert
rating scale from 0 to 4. The maximum score is 88.
In a study of journalists working in war zones, the
mean IES-R score of posttraumatic stress disorder
(PTSD) was 20. In these persons, the presence of
PTSD symptoms, as measured by this scale, was
correlated with diagnostic psychiatric interviews.21)
The State-Trait Anxiety Inventory (STAI) is a
self-report assessment device, which includes sepa-
rate measures of state and trait anxiety. It has proven
reliability and validity.22) State anxiety reﬂects how a
patient generally feels at the time of the assessment.
Trait anxiety is deﬁned as a relatively enduring
personality characteristic, or more speciﬁcally as
anxiety proneness. We used score of trait anxiety
because it was an evaluation of the anxiety level at
the time the questionnaire was ﬁlled out. The cutoﬀ
value of 40 in men, 42 of women for trait anxiety has
been used to dichotomize a population into low and
high- anxiety groups.
Scores for the instruments mentioned above were
calculated using instrument-speciﬁc weighting and
scoring algorithms provided by the instrument
licensors.
All the questionnaires were done by interviewing
the ICD patients, and the interviewers recorded and
ﬁlled all the study forms. Also we asked the patients
about their worries and their feelings about being
ICD patients. But we did not evaluate their worries
and feelings quantitatively because the ICD-related
questionnaires had not been validated yet.
Statistical Analyses
The data were entered into the SPSS statistical
Table 1 Demographic characteristics of 35 patients with
ICDs.
variable values
Age, year (mean SD) 57.0  19.0
Male/Female, n (%) 26(74.3)/9(25.7)
Mean (SD) number of years with ICDs 4.9  2.5
Arrhythmia attack, n (%)
Ventricular ﬁbrillation 12(34.3)
Polymorphic ventricular tachycardia 5(14.3)
Sustained ventricular tachycardia 14(40.0)
Non-sustained ventricula tachycardia 3(8.6)
Syncope 1(2.9)
Predominant cardiac diagnosis, n (%)
Old myocardial infarction 12(34.3)
Dilated cardiomyopathy 6(17.1)
Hypertrophic cardiomyopathy 5(14.3)
Long QT syndrome 3(8.6)
Brugada syndrome 2(5.7)
Hypertensive heart diseases 2(5.7)
Others 5(14.3)
Cardiac sarcoidosis
Valvelar heart diseases
ARVD
Myocarditis
Angina pectoris
ARVD:arrhythmogenic right ventricular dysplasia
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package (SPSS Inc., Chicago. USA) for reduction
and creation of subscale scores. The analysis
proceeded with descriptive statistics on the demo-
graphic and clinical data. Mann-Whitney U tests
were used to compare mean scores between the 2
groups because of unequal group size. As to QOL
evaluation, we obtained values through the scoring
algorithms provided by the licensor and compared
those values with the normal values for the Japanese.
We tested for the mean. The signiﬁcance level was
set at a P-value of 0.05 or less.
Results
Among the 35 recipients we surveyed, 26 patients
(74%) were male and 17 patients (48.6%) were 60
years of age or older. Twenty-eight patients (80%)
had DC cardioversion before ICD implantation,
which means they were survivors of catastrophic
arrhythmia accidents. Eleven patients (31.4%) were
NYHA class 3 and no patients NYHA class 4 at the
time of the questionnaire; the rest of the patients
were NYHA class 2 or 1. Sixteen patients (46%)
had the ICD activated. Demographic, clinical, and
hemodynamic characteristics of the patients are
shown in Table 2.
QOL measurements with SF-8 revealed that items
related to physical status, i.e. Physical Function,
Role Physical, and Social Function, were signiﬁ-
cantly lower than normal values. Physical Composite
Score was also signiﬁcantly reduced. Summary of
the results of SF-8 scores are shown in Table 3
together with the normal values for Japanese.
Average score of the Beck Depression Inventory
(BDI) was 5:5 6:0. It ranged from 0 to 27. The
number of the patients diagnosed as depressive was
4 (11.4%). One of them was female.
Average score of the Impact of Event Scale
Revised (IES-R) was 17:3 21:2. The number of
those who had scores 20 or more was 9 (25.7%).
There were 5 males and 4 females.
The State-Trait Anxiety Inventory (STAI) score
were 36:5 9:9 for state anxiety and 35:7 10:6
for trait anxiety. The number of the patients with
positive state anxiety was 11 (31.4%) and the
number of the patients with trait anxiety was 8
(22.9%). The number of patients with only state
anxiety was 4 and that of patients with only trait
anxiety was 1. Seven patients had both state and trait
anxiety.
We deﬁned that an ICD recipient had psycholog-
ical problem(s) if he/she had one or more positive
score in any of these questionnaires: BDI, IES-R
or STAI. The number of patients diagnosed with
psychological problem(s) was 15 (45.5%). There
were 3 females and 12 males. Eight of 15 patients
had more than 1 positive score and the average
number of positive scores was 1:86 0:91. Sum-
mary of those scores are shown in Table 4.
We compared items of questionnaires between
males and females, aged and young, and longer or
shorter duration of disease. Female patients had
signiﬁcantly higher scores of IES-R in 5 items
Table 2 Clinical and hemodynamic characteristics
index values
New York Heart Association functional class (%)
I 14(40)
II 10(28.6)
III 11(31.4)
Prior history of heart failure, n (%) 9(25.7)
Pharmacologic deﬁbrillation, n (%) 5(14.3)
Prior cardioverter deﬁbrillator, n (%) 28(80)
Antiarrithmic drug (Vaughan-Williams Classiﬁcarion)
Ia 2(5.7)
Ib 5(14.3)
Ic 1(2.9)
II 2(5.7)
III 18(54.3)
IV 3(8.6)
SBP (mmHg, mean SD) 112.5  18.2
DBP (mmHg, mean SD) 66.4  12.6
HR (bpm, mean SD) 70.9  17.5
Echocardiography
LVEDD (mm, mean SD) 57.6  11.8
LVESD (mm, mean SD) 44:8 14:6
LAD (mm, mean SD) 40.5  10.4
%FS (%, mean SD) 19.3  10.8
LVEF (%, mean SD) 45.8  18.8
<40%, n (%) 14(40)
Doppler, n(%)
MR (=2) 7(20)
AR (=2) 2(5.7)
Chest X-P
CTR (%, mean SD) 52.1  5.9
SBP: systolic blood pressure, DBP: diastolic blood pressure,
HR: heart rate, LVEDD: left ventricular end-diastolic diam-
eter, LVESD: left ventricular end-systolic diameter, LAD: left
atrial dimension, %FS: % fractional shortening, LVEF: left
ventricular ejection fraction, MR: mitral regurgitation,
AR: arterial regurgitation, CTR: cardiothoracic ratio
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(Table 5A, p < 0:0030:040) that indicated that they
had more stress disorder relevant to ICD implanta-
tion. Some female patients had more sleeping
disorders, ﬂashbacks, and diﬃculty in acceptance
of ICD. Older patients tended to restrict their daily
activities more than younger patients (Table 5B).
They tended to be content with their lives at limited
levels. That meant elder recipients tended to limit
their lives within the range of self-satisfaction, which
might not have been content levels for the younger
recipients. Also, it was shown that the longer the
years of duration of their diseases were the more
psychological problems they have (Table 5C, p <
0:0010:045). Summary of the items, which showed
signiﬁcant diﬀerence between studied groups, are
shown in Table 5.
As to the worries and feelings about being ICD
patients, there were opinions and comments that
gave us suggestions which meant us much. All of
the recipients had a sense of security owing to ICD
implantation. But ICD works only against the fatal
arrhythmias and it does not treat the underlying or
baseline heart disease which led the patient to ICD
implantation. Many patients still felt fear of their
basic heart diseases themselves.
Discussion
There have been many reports that described
problems of adjusting to life after ICD implantation,
ICD-speciﬁc fears and symptoms of both anxi-
ety23,24) and depression.10) ICD patients and their
families must cope with these problems. Fears and
concerns of unpredictable ICD discharge, device
malfunctions and deaths are known to be shared by
many ICD recipients. However, the studies have
been done by European and American researchers
and we could not ﬁnd any such studies done in
Japan.
In our presents study, we found that the preva-
lence of ICD-maladjustment was 45.5%, which
remained within the range of other research results.
These psychological sequelae derive from various
factors, ranging from patients’ misconception about
the disease to actual activation of ICD for which
the activation was a response to true catastrophic
dysrhythmias.25) These ICD maladjustments lead to
the limitation of QOL physically and/or mentally.
There have been reports from clinical psycholo-
gists25,26) that described ICD related fears that
required treatment or psychological intervention.
Those ICD-speciﬁc psychological reactions show up
after ICD implantation, and they cannot be recog-
nized beforehand. To recognize those psychological
problems related to ICD implantation, careful ob-
servation and follow-up are necessary. The cardiol-
Table 3 Results of QOL questionare (SF-8)
ICD recipients Japanese Normatives
items Mean S.D. Mean S.D. z p-value
Physical Function 45.33  8.20 50.85  4.79 6.82 0.000
Role Physical 47.58  5.94 50.65  5.22 3.48 0.000
Bodily Pain 52.78  8.33 51.42  8.39 0.96 0.831
General Health 49.82  5.78 50.99  7.03 0.99 0.162
Vitality 51.45  5.53 51.76  6.02 0.30 0.381
Social Function 47.59  7.39 50.09  6.93 2.14 0.016
Role Emotional 50.96  5.17 50.89  5.12 0.08 0.531
Mental Health 51.09  5.60 50.96  6.51 0.12 0.548
PCS 46.5  6.7 49.84  5.99 3.30 0.000
MCS 50.8  4.8 50.09  6.04 0.70 0.757
PCS: Physical Composite Score
MCS: Mental Composite Score
Table 4 Psychological status of patients with ICD
Instruments Mean S.D. No of Positive results (%)
BDI 5.5  6.0 4 (11.4)
IES-R 17.3  21.2 9 (25.7)
STAI-state 36.5  9.9 11 (31.4)
STAI-trait 35.7  10.6 8 (22.9)
BDI: Beck Depression Inventory
STAI-state: state anxiety scores of the State-Trait Anxiety
Inventory (STAI)
STAI-trait: trait anxiety scores of the State-Trait Anxiety
Inventory (STAI)
IES-R: Impact of Event Scale Revised
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ogists alone cannot be provide such services since
the explanations of those psychological problems
and interventions for those problems are provided by
clinical psychologists.25,26) To allow ICD-recipients
lead lives with a higher level of QOL, cardiologists,
co-medicals and clinical psychologist must work
together as a follow-up team. Treating dysrhythmia
alone does not provide ICD recipients with a normal
QOL. Our data show that women respond to ICD
implantation or near fatal arrhythmia accidents
diﬀerently from male recipients, which might natu-
rally require diﬀerent consideration during follow-up
to help them adjusted to ICDs. Elder recipients
tended to restrict the level of daily activities and to
be content with restricted lives.
All the recipients have learned through the course
of informed consent for the ICD implantation that
it would protect them. They accepted well that the
ICDs were actually powerful lifeguards. However,
the fact that they needed those artiﬁcial devices
indeﬁnitely has caused them to recognize that their
lives were potentially in danger. The manifestation
of these fears may diﬀer from one patient to another.
Because we could not diﬀerentiate the whether the
fears were from original disease or were related
purely to the device, we could not evaluate the
psychological impact of the ICD implantation in
isolation. We would need to look into more detailed
psychological aspects using other methods which
may enable us to make this diﬀerentiation. It should
be noted that successful treatment of disease would
be accompanied by the improvement of QOL both
physically and mentally. Introduction of ICDs has
reduced the number of the fatal accidents due to
Table 5 Comparison between male and female, aged and young, and longer or shorter duration of disease.
A. Male vs. Female
ITEMS MALE FEMALE
MEAN SD Mann Whitney U MEAN SD Mann Whitney U P-VALUE
I-1 0:48 1:05 13.57 2:38 1:69 23.00 0.003
I-2 0:28 0:74 14.48 1:50 1:77 20.38 0.040
I-7 0:76 1:32 13.61 2:25 1:58 22.88 0.006
I-9 0:24 0:83 14.39 1:50 1:77 20.63 0.022
I-11 1:00 1:32 13.70 2:75 1:49 22.63 0.011
B. Ages under 60 vs. over 60
ITEMS AGES < 60 AGES = 60
MEAN SD Mann Whitney U MEAN SD Mann Whitney U P-VALUE
SF-6 39:97 7:26 14.03 41:29 4:55 20.16 0.049
s1-8 2:76 0:90 13.56 3:44 0:89 20.66 0.025
I-8 0:06 0:24 14.85 1:06 1:77 19.25 0.050
C. Duration of diseases
ITEMS < 12YRS = 12YEARS
MEAN SD Mann Whitney U MEAN SD Mann Whitney U P-VALUE
SF-3 43:05 6:23 13.41 48:05 5:43 20.81 0.021
b-12 0:00 0:00 14.50 0:38 0:62 19.66 0.014
s1-10 2:65 0:86 20.53 1:94 0:85 13.25 0.022
s1-13 1:00 0:00 15.00 1:44 0:81 19.13 0.031
s2-21 3:53 0:51 21.91 2:56 0:89 11.78 0.001
s2-31 2:00 1:06 11.91 1:38 0:81 13.91 0.045
s2-34 2:24 1:15 13.03 3:38 1:09 21.22 0.010
A. I-1: Any reminder brought back feelings about it. I-2: I had trouble staying asleep. I-7: I felt as if it hadn’t
happened or wasn’t real. I-9: Pictures about it popped into my mind. I-11: I tried not to think about it.
B. SF-6: During the past 4 weeks, how much did your physical health or emotional problems limit your usual social
activities with family or friends? s1-8: I feel satisﬁed. I-8:I stayed away from reminders about it.
C. SF-3: During the past 4 weeks, how much diﬃculty did you have doing your daily work, both at home and away
from home, because of your physical health? b-12: Loss of interest in activities, s1-10: I feel uncomfortable right
now. s1-13: I feel jittery right now, s2-21: I feel pleasant generally, s2-31: I have disturbing thoughts generally,
s2-34: I make decisions easily.
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arrhythmia but it is very import that we reduce the
psychological problems speciﬁcally related to ICD
implantation. ICD related psychological problems
could deteriorate the QOL of ICD recipients.
Because the survival beneﬁt of the ICD is clear
and unequivocal, indications for the use of ICD have
been expanding in recent years, following the
publication of several large multi-center trials.5,27,28)
Furthermore, preventive implantation for patients
with coronary artery disease and severely depressed
ejection fraction are have been recently suggested.5)
However, it should be noted that some recipients
with ICD-related psychological problems do exist to
a certain extent. The reduction of QOL due to ICD
implantation should not be underestimated, because
those problems sometimes require psychological
interventions that cannot be provided by the cardiol-
ogist. Some researchers suggest that ICD patients
should be routinely screened for anxiety, depressive
symptoms, and social functioning because of their
increased risk for developing mental health prob-
lems.6) It has been reported there are some hospitals
which conduct support groups for ICD patients.29)
The groups usually consist of nurse specialists,
social workers, or counselors. Groups meet regu-
larly, although the intervals of meetings vary. The
common aim of support groups is to provide access
to practical information, social exchange, and emo-
tional support.29) Such groups have not been reported
to exist in Japan. The follow-up system for ICD
patients has not been adequate in terms of psycho-
logical care since the individual cardiologists in
charge at the outpatient department has been left
responsible for psychological follow-up.
As to expanding indications for ICD implantation,
especially preventive implantation for those who
have not experienced fatal arrhythmia accidents, the
decision for ICD implantation must be considered by
assessing the details of the prospective recipients.
ICD implantation can place a psychological burden
on the recipients. If activation of ICD in the absence
of truly fatal arrhythmias should take place, recip-
ients may unnecessarily suﬀer from maladjustment
syndrome. Implantation of ICD itself could be a
cause of ICD related psychological problems. Those
who make the decision to implant the device should
be aware of the relevant risks, including psycholog-
ical problems, because recipients may think there is
an unpredictable and grave danger of having fatal
arrhythmias.
Limitations
Because the number of the patients studied was
small, we could not perform detailed analyses,
especially comparative studies between shock group
and non-shock group. We regret we could not use the
type of questionnaire especially designed for ICD
recipient which are used in the USA and other
countries because language validation in Japanese
had not been completed yet. Further investigation
will be required.
Conclusions
We have conﬁrmed the existence of psychological
disorders among ICD recipients in Japan, as is
widely reported in USA and European countries. A
system for psychological caring for ICD patients will
be necessary to ease mental stress related to ICD
implantation. Because there are many factors that
inﬂuence the ICD related mental problems, studies
on various factors will be necessary.
It will be necessary to recognize those psycho-
logical problems as ICD related risks that interferes
QOLs of those recipients. Indications for ICD
implantation may have to take those potential
psychological problems into account. Detailed and
total considerations will be necessary.
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